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ABSTRAK 
Polimer tercetak ion (IIPs) telah menerima banyak perhatian dalam pelbagai bidang 
kerana keupayaannya yang tinggi dalam memilih sasaran ion logam. Dalam kajian ini, 
polimer tercetak ion-lanthanida (L-IIPs) telah disintesis dengan melarutkan sejumlah 
stoikiometri ion lantanum dan ejen pengkompleks terpilih ligan Schiff atau azobenzene 
dan juga sebatian indol dengan pelarut bersama ejen ditautsilang (ethylene glycol 
dimethacrylate (EGDMA)), monomer berfungsi (4 vinylpyridine), dan bahan pemula 
(2,2-azobisisobutyronitrile (AIBN). Rongga dalam bahan polimer yang sepadan dengan 
ion lanthanida khusus terhasil dengan melarutkan polimer menggunakan larutan HCl 
akueus selepas pempolimeran. Penyingkiran lengkap ion lanthanida dari L-IIPs telah 
dibuktikan dengan ICP-MS, FESEM dan analisis keadaan pepejal oleh spektroskopi 
UV-Vis NIR. FT-IR membuktikan proses penghasilan sebatian kompleks di antara L-
IIPs dan ion lanthanida berlaku melalui nitrogen, oksigen hidroksil dan sulfur dari ligan 
Schiff, asas ligan azobenzene dan sebatian indol. Pada optima (pH 6), kapasiti 
penyerapan maksimum yang dicapai oleh L-IIPs adalah La-IIP –Schiff (25.0 mg g-1), 
La-IIP-Azo (24.3 mg g
-1
), Ce-IIP-Schiff (24.5 mg g
-1
), Ce-IIP-Azo (24.7 mg g
-1
), Pr-
IIP-Schiff (125.3 mg g
-1
), Nd-IIP-Schiff (126.5 mg g
-1
), Sm-IIP-Schiff (127.6 mg g
-1
), 
Eu-IIP-Schiff (128.2 mg g
-1
) dan Gd-IIP-Schiff (129.1 mg g
-1
). Dalam kajian selektif, L-
IIPs menunjukkan selektif yang baik kepada ion nadir bumi praseodymium, gadolinium, 
europium, samarium, cerium, neodymium dan lanthanum ion dalam kehadiran kation, 
promethium. Keputusan menunjukkan bahawa bahan tercetak lebih cenderung untuk 
menarik beberapa ion lanthanida berbanding ion pesaing logam lain dengan cas yang 
sama dan radius ionik yang hampir serupa. L-IIPs yang disintesis telah diguna semula 
untuk sebanyak 8 kali tanpa penurunan ketara afiniti pengikatan polimer. 
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ABSTRACT 
Ion imprinted polymers (IIPs) have received much attention in diverse ﬁelds owing to 
their high selectivity for targeted metal ions. In the present study, lanthanide-ion 
imprinted polymers (L-IIPs) were synthesised by dissolving stoichiometric amounts of 
lanthanum ion and selected complexing agents either Schiff bases, azobenzene base 
ligands and also indole compounds with solvent in the presence of cross-linking agent 
(ethylene glycol dimethacrylate (EGDMA)), functional monomer (4-vinylpyridine), and 
initiator (2,2-azobisisobutyronitrile (AIBN)). The cavities in the polymer materials 
corresponding to the specific lanthanide ions were created by leaching the polymer 
using aqueous HCl solution after polymerization. The complete removal of the 
lanthanide ions from the L-IIPs were conﬁrmed by ICP-MS, FESEM and solid state 
analysis by UV-vis NIR spectroscopy. FTIR study conﬁrmed the complexation between 
the L-IIPs and lanthanide ions through the nitrogen, hydroxyl oxygen and sulphur of 
Schiff base, azobenzene base ligands and indole compounds. At optimum (pH 6), the 
maximum sorption capacity achieved by the L-IIPs are estimated to be La-IIP-Schiff 
(25.0 mg g
-1
), La-IIP-Azo (24.3 mg g
-1
), Ce-IIP-Schiff (24.5 mg g
-1
), Ce-IIP-Azo (24.7 
mg g
-1
), Pr-IIP-Schiff (125.3 mg g
-1
), Nd-IIP-Schiff (126.5 mg g
-1
), Sm-IIP-Schiff 
(127.6 mg g
-1
), Eu-IIP-Schiff (128.2 mg g
-1
) and Gd-IIP-Schiff (129.1 mg g
-1
). In the 
selectivity study, the L-IIPs were found to show good selectivity to the praseodymium, 
gadolinium, europium, samarium, cerium, neodymium and lanthanum ion in the 
presence of coexisting cation, promethium. It was found that imprinting results 
increased the affinity of the material toward several lanthanide ions over other 
competitor metal ions with the same charge and similar ionic radii. The synthesized L-
IIPs were repeatedly used and regenerated for 8 times without a significant decrease in 
polymer binding affinity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
